Cytotoxicity, anchorage-independent growth, and DNA adduct formation in human neonatal fibroblasts by 1,2,3,4-tetrahydro-7,12-dimethylbenz(a)-anthracene (TH-DMBA), its six aryl fluoro regioisomers, and an exo methylene tautomer.
1,2,3,4-Tetrahydro-7,12-dimethylbenz(a)anthracene (TH-DMBA), its six possible fluorosubstituted regioisomers, and the C-7 exo methylene tautomer of the 11F derivative have been investigated for their cytotoxicity and for their ability to induce anchorage-independent growth and to form adducts in human neonatal foreskin fibroblasts. All compounds tested exhibited a low level of cytotoxicity, determined as percent cloning efficiency, up to a final concentration of 30 micrograms/ml. Except for 5F-TH-DMBA and the C-7 exo methylene tautomer, all compounds induced anchorage-independent growth of neonatal foreskin fibroblasts in soft agar at all concentrations tested (1, 3, 10 and 30 micrograms/ml). The C-7 exo methylene tautomer induced anchorage-independent growth only at a concentration of 10 micrograms/ml. Among the compounds tested the 6F derivative was the most effective compound at 1 microgram/ml. The D-ring fluoro isomers induced anchorage-independent growth at a frequency comparable to TH-DMBA itself, with the 11F derivative being the least effective of the four D-ring regioisomers. All compounds except 5F-TH-DMBA formed detectable adducts with cellular DNA as determined by 32P postlabeling procedures, when the cells were treated at 1 microgram/ml. Two adducts were detected in cells treated with TH-DMBA and four adducts were detected in DNA obtained from cells treated with 6F-TH-DMBA. The level of bonding for the D-ring fluoro isomers was quantitatively less and sometimes qualitatively different than that for TH-DMBA. For the D-ring compounds, the ability to induce anchorage-independent growth frequency correlated with the total quantity of adduct formed. The C-7 exo methylene tautomer formed a single adduct and the level of bonding was less than one adduct per 10(9) nucleotides. Analysis of these results led to the proposal that the planar anthracene ring structure (rings B, C, and D) of TH-DMBA and possibly oxidative metabolism at benzylic carbon 4 of the A-ring are important to DNA bonding and initiation of induction of anchorage-independent growth.